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INTRODUCTION

22
Fiber reinforced polymer (FRP) wraps with fibers oriented completely or predominantly in conducted the first systematic experimental study on the cyclic compressive behavior of 37 CFFTs [18] , where the cyclic stress-strain behavior of the confined concrete was a focus of 38 the study. Zhang et al.'s study [18] showed that the cyclic axial stress-strain behavior of 39 concrete in CFFTs is generally similar to that of concrete confined with an FRP wrap, 40 suggesting that a cyclic stress-strain model for the confined concrete suitable for both types 41 of applications can be developed.
43
Many studies have examined the stress-strain behavior of unconfined and steel-confined 44 concrete under cyclic compression, leading to a number of cyclic stress-strain models (e.g.
45
[19-21]). These models, however, are generally not applicable to FRP-confined concrete 46 which is different from unconfined-and steel-confined concretes in nature: the lateral confining pressure does not exist for unconfined concrete and is constant for steel-confined 48 concrete after the yielding of steel, but increases continuously with the lateral deformation of 49 concrete for FRP-confined concrete [22] . To the best of the authors' knowledge, only five 50 cyclic stress-strain models have been proposed for FRP-confined concrete in circular 51 columns (i.e. concrete under uniform FRP confinement) [ 
The ratio between the confining pressure (the pressure provided by the FRP jacket when it 199 fails by rupture due to hoop tensile stresses) and the unconfined concrete strength ′ is 200 referred as the confinement ratio. The confinement ratio / ′ can be expressed as the 201 product of the confinement stiffness ratio and the strain ratio as shown follows: specimens S84-4FW-C, S84-9FW-C, S104-4FW-C1 and S104-9FW-C. Table 1 including the three studies used in Ref. [17] . Table 2 for all the specimens. Fig. 6(b) 
The performance of Eq. 20 is shown in Fig. 7 where the maximum number of repeated loading cycles at a given unloading point was three. In some cases, an unloading curve is terminated before reaching the zero stress point, or a 325 reloading curve is terminated before reaching the reference strain (defined in Eq. 25, 326 normally equal to the envelope unloading strain). These cases are referred to as partial 327 unloading and partial reloading respectively. In the present study, the following definitions 
369
The test results presented in Ref.
[11] are also shown in Fig. 9 The linear portion of the reloading path is defined as follows:
where the slope of the linear portion is found from:
In most cases, the linear portion is followed by a parabola from the reference strain point to 388 the envelope returning point. In some cases, the reloading path consists of only a straight line 389 that returns to the envelope curve directly at the envelope unloading point. These cases are 
393
The parabolic portion of the reloading path is given as follows:
395
For cases where the reloading path returns to the parabolic first portion of the envelope curve, 396 the parameter A is as follows:
For cases where the reloading path returns to the linear section portion of the envelope curve, 399 the parameter A is as follows:
The other two parameters, B and C, are as follows: 440 11), is mainly due to the error in predicting the envelope stress-strain curve, as discussed by 
